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Abstract

Obstructive sleep apnea (OSA) is a sleep-related respiratory disorder that has a relatively high
prevalence among children and adults. OSA has several anatomical and pathophysiological etiologies and
is characterized by recurrent periods of narrowing of the pharynx and airway, increased resistance to
airflow, and decreased or interrupted airflow during sleep. This disease has several complications which
lead to decreased quality of life. Once diagnosed, orthodontists are able to prescribe various methods to
treat the disease. The aim of the present study was to review effective orthodontic treatments and their
advantages and disadvantages in treatment of OSA. PubMed, Scopus, Web of Science, and Cochrane
Library databases were searched for relevant articles published in English until April 30, 2022. Articles
on orthodontic treatments in patients with OSA were included. After assessment of studies, 60 articles
were included in current review. Findings showed that treatment with oral appliances is effective in OSA
patients. Due to the unwanted dental and skeletal side effects of oral appliances in long-term use, it seems
better to have this treatment performed by an orthodontist to regularly monitor the occlusion of the teeth
and, if necessary, to change the settings of the appliances. In patients with severe OSA, it is better to

evaluate the effectiveness of appliance therapy and, if needed, perform surgical treatments.

Keywords: obstructive sleep apnea, appliance therapy, orthodontic, mandibular advancement device,
rapid maxillary expansion

J Mazandaran Univ Med Sci 2022; 32 (212): 189-200 (Persian).

Corresponding Author: Anahita Lotfizadeh - Student Research Committee, Faculty of Dentistry, Mazandaran University of
Medical Sciences, Sari, Iran. (E-mail: anahitalotfizadeh@gmail.com)

189


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

Op—ils (— S B} oL coli il a_Las
(IAQ-Poo) 11€el Jlw ypped PIP o)laid @9 § (W 2)9y

«Suliagy jl alSaya jl ailub (galauwil cl.l.ﬂ yloja
Llii 5190 asllbn &)

M e sl s

UL, T s3ee

"ol Lo relle

"oslj ik LuabT
duS>

Ol 53 @YU o 0 pand 5148 il o Ol b Jad e g IBes | &G (OSA) Ll o (g3l 4T

SLaesss G b 5l s 3)ls (sadmte &S5 5 58 5L 5 &SCn SUT (6540551 OSA Ll Slsy 55 s OYLE 55 5 0558
it Ol om0 158 0L o b b 218 5 10m 0L 4 S glie (1531 (gl pm ol 5 Gl (S8 K5, S
3 g i 51 e 255 g0 (S 55 LAST Sl o 3 215 ol yon 4y 300 (5515 olo )20 5 o0
= Sos e ol addllas S Ooda ST 5 e (olew Olays pskaie 4 (dles (b S, L5506 (ghlen p) Lot
Glaolll 5 as e 0L 5wl Vs 135 OSA Ol b Oloys 53 0T Cules 5 blse 5 5 3e $Siin 55,0 slailays
by e OVEs Ll g s Y2 YY 55T ¥ b Cochrane Library s Web of Science Scopus (PubMed
e aalllas 50y adlie #0 sl «YLae oy p 5l e b andllas 3,15 OSA Ol )lew 53 S 5,1 slaobeys 4
el 5U ol 4 o 5 L.l o 5 5a OSA Oyl 55 Slas sl Ml b Oleys 457 sls OLis Lol a5 (slaasily
Pl s g5l Lo 5 Sloys s cnl Sl i 5w e Y b oslinal 55 Slas sla ! Sty s
SlesS 53 (i o Do 03 5258 IS G sbas Cen $5l o 5 OIS D5 ST ks B 035
S5m0 33 5355 e ) SN (i F1 Ol Sl g 5 OSA Sl Oyley 35,8 o 50 Lo i3
2,8 S S sl (ol 0Ly ps

WSl o S ¢ Jurotin 0T lor o8t s 551 ¢ g5 mia Dl el (31l 4T 25 34lS (5l 051

dodo
G3dmin &S5 50 5k 5 S ST (503 451 &8~ o obstructive sleep apnea:) ol s o (g3liusl 44T
g (Sas s S laeyss G b 3l 3,0 Sl Ol L o e i Y| S (OSA
a5 1 Ol ey Canslie L2l ¢ olsn oy o suast Jlsle 365 o3 -8 5 Jlsbe 013 e dasys VeV
W93 8 o pantin Ol o8 18 0L o o L ol (K Cans s OSA (Vs 5 o s 0T &
E-mail:anahitalotfizadeh@gmail.com S 515 el Ol yi3le (S o ke o Kasls 165l —031) abod Lnd BT i gdmme 9o

Ol e sl 03l (K5 o gle o B0 ¢ S 31005 Slighond S 0 L5 )

012l 68 sl c0ot3e (K55 ke o8l ¢ (ST 3105 1S5 ¢ w3 5,1 03 8 Y

Ol syl I3l (S sy sk o8l ¢ S 5153 STl ¢ gl s ol dieS” ¢ (S 5 (5 gl ¥

oo o8l (o) 1 Uy o Jlass (35007 e 8 gy ol g D oS53, 03,8 5 o e el T DB S e s Gl B 095 Ltils ¥
Ol 0l e ) (S

VPOt G, VPN L oSl S gl )l VPOV S8l b

11€01 )oupedh « PIP o)ladds (@93 § (W 8)93 ohdjls (Al eole alSisly alas 190


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

ul)lSnm g g almys

Sl Ohles Comaz 55 0T 5 )8 51 (BIS7 dal sl
3 e sl SKes OSA 01yl .(0F)3 15 5 5> 5 OSA
Mgc\w&ﬁb}:pmaiu@}ﬁ
NS in s 0 1 31 5 L5 0l plom )l oo 55
39S dnrl o (3 55 e 4 DN o (oS
e DL &G s ISt ol 5 (AT 0s b
ol g esls jas is oUT JSie S 5lis
JoB A (i 51 e 45 i 055
3 o 12 443 OSA Oleys 5 Ladeis 53 g5
Hlew ilwesleT Olays CAb w506 OT Jaseis
s L 5 SIS 5l sloa ol ) sate 4y
Lo sie y it 35l e 55 $Sn 5 sla |
Sl Soda b Lol andllas bie fad 4 .(00V) Lir
Olslas Olays 53 i 3e &S 55l Sladlys 5 (519,

ol 4 5 &y 50 OSA Sl

b9 9 3lse

57 S S]]
Slalas 3L 6l s ¢ & (55,0 andllas ol s
OSA [l Oyl 53 eS8 5,) sla Olays L L e
JrosTYr 0 B eds 2z 0L oSS SV
Web of Science Scopus PubMed (glaslL ;5 ¥+ YY
L, s Olhle . Ldd o 5 Cwe Cochrane Library o
Medical Subject Headings (MeSH) database ;s
“obstructive Ol)le Culg 55 9 Ldd g 5 S
sleep apnea” AND (“mandibular advancement” OR

“tongue stabilizer” OR “maxillary expansion” OR

“orthodontic appliances” OR “orthodontics™)
s Sl o ol gl Sl Ol e
Ol 3 atlie FOO 5 VASA VAV VWY (5S4
s 53 s 4 Embase oKL s il el
b K1 s 5 S 3550 0Ol 53 035

.(Elsevier, Amsterdam, the Netherlands)

b S & g5 ) 55 OS2 55 50 DDl

Ul5 g OT Olays puts s (o )3 VYDV )l sy 5
S s st bl Osls s g5, 4 e
59,5 b8 IMSn 5 S e SV 5L
23 a ge—a T (lasliy gy i bl 5 ()5 5d
SAsle a8 Calodd Gy 5 OSA ¢ 5 aw (Ol 5
Sl 5300 51 5S4y g T sl L st ¢ 5
L L g ((@pnea/hypopnea index) AHI<VO U
S LOSA (MAHISY L uas s AHI= 0¥
a3l i (ST Ol g 5 dher 1 (g3unte
(s — mme slaenT ( Kius Gy b s
G2 02 S 3 s SIS ¢ B3 8~ B (65 lacs
BLsl 53,5 e Jlay 5 (a0 OWShe il ol
Julfgﬁupw@la,wq.(m);J\;JaL;J\;;J')
¢ Sty Sbalas ¢S,y Sl 3l 5 S5 ciS
(33,5 5 B Lo slse 3 b e 5 0S e 5 Sl
Gl 0355 Gl ()0 8 e B0 5 e
ol y SV 0iS s (sl y 5556 51 S 0l g
i O bl e el 5 05l e w5l
Car g L.0N53,S o S olemoly ol bl s
2550 Sy o e Ol 05 8Ll g e 2ol 3
sl T 55 OSA ¢ 5.5 o5 3,13 3. 5 5l 1 OSA
wls ealdudl auT 53 umen (PILL 2ol 53l ¢SKs 5
Odd sl Eelb Dl SV 5 olea ol sl
IS p 5 (sl 5 Al gLl 3 s
Lr i L ctomar ool 5 &) g0 (S5 e il
GRIP el 5 oie Cae o Jadie 5 015 OB
@uatw)td:{\g\,&u,mfuwwu
AL 5 it ol ple (03,8 0 5 5
b e Sles Sllal 5 e 4 OSA
Sl Sl 5 Sa s e, slac b
OSA (¢l s eadaie ladleys (Ml Hlay o5 5
oy >l (Glas sla Byl Jold &8 5505 5 2

S s ph 0 SIS pon e 6 o B e

191 16l jopeh « PIP a)laid (@93 § (o )93

ohdjls il eole alSisls alas


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

wlub sslamndl Ay 1 olays 1 5)008

Sl Ly S bl Jlays 4y 8 iy 5 (o Sl
>l Gy A8 (o Cae 5 OSA 4 e jley
(bariatric surgery) sls >l Jolo Y gons P
95 2 Sl B (5 055 S S
OFANE il S 87 0L 03101 28l L 5 s 55 63T
e s ol S50 55 Jglte sla > >
Jmiie 03557 sl ile S 5,1 sla >
3% 5L 03,47 s> «(Mandibular advancement)
sl 4 L maxillomandibular advancement) | A
o LS N F e g 1S 5 (MMA
L surgically assisted rapid maxillary expansion)
3 —omen (V0 A5L 0 SARME )Lzt | 4y
oy B 51 S Olsoa 015 o 5 Glas Gl
3 303 03L&l OSA Ol ey 53 0,8 abble Sla s
L Cais OSA Olyley s bdas Slas (sla_nadll
S 10z OSA Oljley 42 1.8 55 oo o3liel Low g2
Ole 3 45" OUT b ditens CPAP L Olojys Jums 4 556
A ol AL s dy e )
o) bl 00 US eslanal b Dl ol 51 Sl $ o
5 0L (g @ ol Cand s 03 8 Sl OT
STl e e by ol S
L e b 0L o) e w31 s Glas Skl
oile B 5L Ol o158 ol S (5,8 o 530

(OLL oo Sials QM—QT Oosl g sl g

L tongue-retaining) ol ool )/t (s los Ko
tongue-stabilizing
Sl ) o 5SS 5 sl 5l elSams
ol oy 51l 31 (6,8 Yo Coda b aS Wiy Slas
0L edels (oale Sl j3 s 1 b 0L bw g
WK pld s Il JS 5 o o S5e Lo g
Ol oBn 53 SIS syl OIS el 63,45 o a2l
2l oy Sl 5 0L by e 4 o il o

Loses cla M ol Sl gl 3 5s WSSy

O Vlis el o4
o A S 0L eSS YU el
a5 OSA 4 s O ylew 53 &S5 5,1 slob >
PPICO (sl lms ol o s anfllae 5509 (s g
adstlle .3 5 OSA & Moo Olylas ¢y 32 25 38 Cumonr
B S e 350 aly 5 55 S 5,1 Oleys 5
el () S Sl s a5 & b5 s Oleys
L 48 Vlin 5 oIS e 4 o s 56 0L

QLGMA/CIJ}:.:W/U@J
O A 5 51 5 55 06| G Ve oo I s
Ly SVl 0l 5 0l 6 1o &) goo 4 Lo oy
s g0l gy e Oodm b Ol sl lne L5 )
J@vww.mt;\f&plw,@uw,
et a8 50 Bl gl ok 5 53 2 s
ol § b g5 La a3 D] g il Codo aalllas
syt Gion 33 om0 53 3 O b s
YU 5 odbledl SYLas alas olS oo 68 1
(s ST 5 e 5 idgad (o |y 0 A S 36
e i 3 b dnllae Lyl ouking 5 o g La 3Dt
s Soam andlas Ooda b Koalen 5 51 &Yl
02 OSA & Moo Oyl 53 &K 5,51 sla Olayo

.M&)}fﬁ\&!&ﬁ))‘}d&n?' &LJ_L@J)J.VU.L@

sl
OSA loys sla ig,

cv_?)k.o Sds (bl Y}uu OSA Ol ys
Sl 5 ol ,an sLais o ¢l slae il
Dls (S el 3,8 0 s g0 HE s
pols Cte sl pa UL 2 LS (AASM) LS T
sl 4 L continuous positive airway pressure)
Oyles 53 Olays oMb 5 kil Ol e 4 |, (CPAP

b Cia imes AASM LS e 5 ,2e OSA

11€0 1 )oa)eid « PIP o)Laid « g ¢, 2)gs

ohsdile (Aib)y eole alGibils alas 19


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

ul)lSnm g g almys

Slag Obas 53 (Il e s lisg 5 ndls 5 Olas b
YOLEL S5,

5 a6 S s sla S
Oloys L8148 gme stk S8y L6 5 015
3 ;).\_”u;ﬁfa\;n:x@_u.\_;\{@yu
Laol&iws ol & opl @ dor 5 b 35 o sl LIS
il b ailiE Hley Lo g Al o 5035 S oue
Ol 4 coaws b osdhe LOT i 1 ki
U s ol s sl iy la (55K 4 (53L
OSA Suls dax 1 (godae Julse 4 a5 L L |
(i et 5 o8t b5 LB g plgs cay 5a
© Jos @3T o B2 87 Sl ey (il) 5
Sl Ol s (b ys ol (6, Ken Ol e 5 0kt W Loy
KarssoNun

OLeys Olyie 4 CPAP L 1 5 oMl dus i o
ods iS5 sline =5 OSA Ol 53 3,1k

J;rfljd_yﬁyil&wsuj\@uua.a@:ﬂ)gﬂt

o=l L V=) dilacsls OT b Jsles 22y 5 CPAP |
G b ) (Al NN 03 el (A S s
5L e gl T 5o i 5l ks b))
235 3 plenoly IS8 5 e s b S|
CBCT (suman psluas 5 5 e Jliw I (gdmgs
SIS 05y (00 7 e (FFON ] 0
OSA Olylas 53 0leys ool ol Sl Ol sea
0t li 3 e ol 5T &S Sl esls Ol
V)3 58 o (AHD) a2y o — 2T
o3l JUs & (g3aze o gllasl 5 o plls S 5]
s ol Ol Sde Sl 3l el 5,158 MAD
3 IS Sl 65 0l U8 RIS e Sk
4 S Ohle 53 555 Jsb 3 ST ol j2als’
ol i odal i MAD jleslarul JL S5 4 OSA
sl ¥ 3l ey s Ol Sl 13l (PR ]
oz (Ol 0ds 158 o 1 esliul

sdaze ASul 5 G103 ST alaly s ol L

23 o e 5 0l (68 0511 01> L 0L
as Lo @'m;&\_iu_;u_;stl,_;lﬁj,m;,yﬁu
) 9 Bl (S b Sl 5 i LS 3 53
5L s o i ge 3 0L (2ls &5 eS|

XYL g o WSSyl iy &

(andibular Advancement Device ) fy-Lis octiy 5/ sl ol
)50 Sl sla Bl o 5 g ll 3l s MAD

s:))j-,é 4 \AMBL»\ QJ'.'.‘ -Lv}f OSA Q‘JLQ.;J BL oslaiw!
oS5 IS 53l o guaten (b L L ale iy
S5 5L LMAD (1) gy o0 5LS 4 glanbs 55 L
j&MQJJ}T}J}- &‘jb)‘&lsf&‘ﬂab &Q‘J
Sy oL s gl sa ol 0 S S5 0L
oSG S 5 I 4 Ml ol ST e (5,8 sk
03 s 0 ol e 45T olis 5558
3yl 5,00 Slas lajlsle )l e susee
s ol (YR 52 0T () e wle b ST e
oL il e 5 s 3T SB s olsn o
MAD _iso 5l collan 55 (0003 8 o b i
IR 55 Sl Sl il e 0 e I3 6l
s plw Sl cacd 3 0L ails 455 o>
L5l 5 KL s slad il s 3,6
23 MAD jleslaul pooman (YP-YACcul ol ol
}M%)F)L?QKA.A?JJQTQJV\:Q‘)W
ol 4o g cASlalS 3 s (Sl 3,8 S ey
s 5 4 & TAP 4 Kleerway (slaolSews .(Ya)
el b e ass gy 9 s gyl o g
Gl (DU 0 0SS Ol o 55 Juidin ol
u\_.;LA u;b{_b_f» u\_ila OSA QLﬁ).} DL MAD )\ cbu.:_w‘
CobB o Jotze s S Lo 53 OIS A fBld> 35>
Lo 30 =VO 43 fokie a3yl 3L 658 0 05T s
Las e Lo O BY el 0T 0T s Ol ST

S adlslT et 31 Olaabl sbate 4 LS OIS

198 11C0) jou)edds « PIP a)Laidd @9 § ¢, 0)93

ohdjls il eole alSisls alas


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

wlub sslamndl Ay 1 olays 1 5)008

IV s g 03 53 | (i ol 1 kS 5 Slas
olitel 5 b 93 L oSG il b el S5 55 L
08)3 55 (3 b 5 OIS

oS e g5lwdl s 4 01§ o |y RME 2 1
Bl b 8 Ol il (ol o kS bl o (sladly
I G b I B S i sl
A S L5 S e I3l g5 sLab
(G U8 idm 6,8 515 Joue) A ] Ol gz
23 S sl o coins 2 S 58 e
o S JU 5,6 lab edS abl>l clalsl
~OSA .OV)das o il bl ]y S pwis glabd
(L e Uy b, O S (S kS
e el S S g kS 5 B3, (8
s 65 e Jlaz | b Ol O L 0T S
W53 & o (ADHD) s s 5 4 5 s J3kest!
2 IHRME isw 3151 gual b (godane Olallhs
95 mla )L OLS s S 55 > OSA Ol s
OSA e 2alS oS Wlos S 3ol ;B 5 55T
(OOl 423 ol o 4 1) Oloys 31 e

OSA _ilises sla galyl 43 i slow! L RME
5 Ko J 5l algn oy 2o ki o3
ol 5 0Pl JUis 4 RME & col 315G
RME I s (o 0 i ol &l ok CBCT 5l
) e olop oy Cnglan i ol a8 das e 0L
0 it 1 L 0 550 5 sl S
D P e 3 SR RS e S
S35 sl e & g Sl i 53 o s
odb odaline ‘.L:lzfu.ﬂ 35 yalyodd 4 g5 (glsn
i85l ol 3l i Rl L 1
SN g els (95T Caady 4 s 5T
(S §UE5 3l et 55 5 o) ) O eSS
A 95 1m0 u”uj:_mf slewl JUs 4 RME ov)Ail .
oSl Sl S5 Sl (il — S 5 e
S 15 0L5 0eB OT Jis 4 5 35l o o0l 5 0L

Ods 3,05 .l ol o158 MAD L Ol ys i
3 F L GLabls oSzl 5 JBVL (slag
09t e Juokie GLL 5 o 4 Loy
J=leze Jsan 5 ot ol SIS Ol o5
L mimen 35,8 oM SLe el (slaislls o
el Gt JS (MAD I e SV b oslinal
23 sl o SRl Oy 0 gLl 03 S S
L O G551 6 8 ks o D s )
SLOILS 53 Sobygl 9 Com sl tals 555 L CLITI
ol opl sloul ¢ Slios &S w8 03101 2153 ¢ aluts
SN Slrss 5 oI 55 b (alt ol ol S il
B W P PG I [ P
35S da 350 g0 HUST 55 (FV=0Y)kizeas MAD 5l osliz!
(FLas kS Olas (Kbt (Gl de Sl G e 5
3o ds Sl cOi,.lfl Ol s cdusﬁﬁ Solew
50 pu gy srad Jolin 355 olaws 53 ok o3lizul
oz 51 OLa)s 4o 5o Ollean (o8l Slsd 5
aslsl 1y MAD L Ol ;s Of)law 457 dis LY
e e 1 Slged L 4l (OFFFars) s o
Lackoasls Son Sl oslizal b 5 5Las) 5 JESl oo, 5SS
Sl Gl Nl SIs a4l Olg oo ((MIMA)
503,51 sl 1) Judie (Il e 3 gesls zalS

3L s AHI s slls 2alS o

RME) 3, ST o o 2 2uS”
skt 4 o3 g5l SOl 55 RME &SCSS
o Jlasl G b SIS (e slad 253
D (0F)3 52 o o3l ! JEVLA s ) s
Sl (@S| e Ol il Sl o 5log SV
S5 G 5 OIS lasd el b Lo b
S 058 55 Gles U RME .00)5 58 oo JSis
e 5 SLEL oo il &S sl 5,8 OSA
Slalen b 5 VU G 055 slml S Sl o 3
0,8 515 Kas blie 53 S5 slaolns 5 655

11€01 )oa)eids « PIP o)Ladd « g ¢, 2)gs

ohdils (Sib)y eole alGibls alas 191


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

ul)lSnm g g almys

OSA Olyles 53 ool Sloys 4y 5 CPAP ol
I ol L el aayls 35y adbline dal g ol
03Lawl CPAP I ul g sas a8 Slhlay 53 Oloeen
Pl war Lok s e gl s
23 Slas la ) Sl 5 Sliss il b
Sl P ) Sl e B 4 (Ot SY b oslinl
LOhSs 055051 Ol i U 558 plowl Cain §5f Lo 5
223355 d,58 S psb e Cmin gl b g
Oy s La e Olaes 55 (1 cps ) Doy s
ol 2 s OSA s Olyley 43 Cpioman 3,8
(55 A1 Ol e
S sla ! 5l eslinal 53 5lay 5 )LSKen 45

S22 3555 s p sl F e

Qm&l:ww%u)@bh)aaywu
ol i 33,5 Jol ol g ol 55 &S 5T

3,8 Do e 1l slaOb s

w;:gwﬁ)jﬂc}j‘ybdwdl
L) 0lyijle (S psbe o&iils g metils Sladons
Coslan s e “L:'“'Jui"b -.«U:LJL;A (VFYF oS
Q.J&M\JQL.&@J«;:‘S}L;”L:BJQ@J
-&T@M%ﬁ&ﬁ}ﬂv\.&] aLiiJ‘.:

References
1. Aarab G, Lobbezoo F, Hamburger HL, Naeije

M. Oral appliance therapy versus nasal continuous
positive airway pressure in obstructive sleep
apnea: a randomized, placebo-controlled trial.
Respiration 2011; 81(5): 411-419.

2. Bayat M, Shariati M, Rakhshan V, Abbasi
M, Fateh A, Sobouti F, et al. Cephalometric
risk factors of obstructive sleep apnea.
Cranio 2017; 35(5): 321-326.

3. Buchanan A, Cohen R, Looney S, Kalathingal

S, De Rossi S. Cone-beam CT analysis of

Sl oSSsBsssl 503,57 e Gl Ll 05l 4
S Lok b 3 RME o e 4 .(0)AS 0
e S0 a8 WS sl g plS s Sas
oly == ol 8l e gdle (oV)s,ls ol sa ol =
Jdsb Sl AHL js ax 5 LB als ( B ol
5550 dsk 55 STl 2als OS8Ol
2 slafse s laJ s ool ool 51580
SSRME e Sl 51,805 51 Gl e s s oo
)mi;_”l.\.»,dlc.:; Sl 035 OSA Ol ylaw
ol sldl 2alS 53 Bl w58 sl
B S Y00l 0 o dalia 5 o8
L Ohss 1 (Son by 33 Ll o S Slo b
TESUEH S IS SR RUPPRIN PN O
A ez 1 (SIS Ol o (S
WIS sy Jodons 5 p gty 500 a0l
sl 4 ils of o 4y OIS &S > 5 Fenestration
st 4o 5 Ol il (S gy st en &
ooy et 35 aiwlS B o lee 51U ol
ol S5 b B S Ol S
Nl ails o o 4 OIs Sae g
OL:JaQLJUm):eMrL?JL;LAw)ﬂQQ-}SQ
Olylas 53 Slas sla I L Oleys 45 s ool

o Obys cplOsg Seebaaly 5o il s 550 OSA

patients with obstructive sleep apnea compared
to normal controls. Imaging Sci Dent 2016;
46(1): 9-16.

4. Toraldo DM, De Benedetto M, Scoditti E, De
Nuccio F. Obstructive sleep apnea syndrome:
coagulation anomalies and treatment with
continuous positive airway pressure. Sleep
Breath 2016; 20(2): 457-465.

5. Marcus CL, Brooks LJ, Ward SD, Draper
KA, Gozal D, Halbower AC, et al. Diagnosis

and management of childhood obstructive

190 11€e) )o2)e « PIP 2)Lasd (@03 g W 8)9>

ohdjls il eole alSisls alas


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

wlub sslamndl Ay 1 olays 1 5)008

10.

11.

12.

13.

sleep apnea syndrome. Pediatrics 2012;
130(3): 714-755.

. Aiello KD, Caughey WG, Nelluri B, Sharma

A, Mookadam F, Mookadam M. Effect of
exercise training on sleep apnea: a systematic
review and meta-analysis. Respir Med 2016;
116: 85-92.

. Kostrzewa-Janicka J, Sliwinski P, Wojda M,

Rolski D, Mierzwinska-Nastalska E. Mandibular
advancement appliance for obstructive sleep
apnea treatment. Adv Exp Med Biol 2016;
63-71.

. Park JW, Mehta S, Fastlicht S, Lowe

AA, Almeida FR. Changes in headache
characteristics with oral appliance treatment
for obstructive sleep apnea. Sci Rep 2021;
11: 2568.

. Bajrovic N, Nakas E, Dzemidzic V, Tiro A.

The Link between Obstructive Sleep Apnea
and Orthodontic Anomalies in Obese Adult
Population. Mater Sociomed 2021; 33(1):
65-69.

Karakurt SE, Karakus MF, Eravcr FC, Kum
N, Ozcan M, Ozcan KM. Evaluation of the
relationship between the required pressure
level in continuous positive airway pressure
treatment and voice in patients with
obstructive sleep apnea syndrome. J Voice
2021; 35(4): 609-613.

Kandasamy G, Almaghaslah D, Sivanandy P,
Arumugam S. Effectiveness of nasal continuous
airway pressure therapy in patients with
obstructive sleep apnea. Int J Health Plann
Manage 2019; 34(2): e1200-e1207.

Piccin CF, Pozzebon D, Scapini F, Corréa
ECR. Craniocervical posture in patients
with obstructive sleep apnea. Int Arch
Otorhinolaryngol 2016; 20(3): 189-195.
Alimohammadi M, Dadgar S, Mardanshahi
Z, Moosazadeh M, Aryana M, Sobouti F.

14.

15.

16.

17.

18.

19.

20.

Comparing Pharyngeal Airway Dimensions
in Cephalograms of Patients with Different
Skeletal Patterns. J Mazandaran Univ Med
Sci 2020; 30(188): 107-115 (Persian).
Nishio Y, Hoshino T, Murotani K, Furuhashi
A, Baku M, Sasanabe R, et al. Treatment
outcome of oral appliance in patients with
REM-related obstructive sleep apnea. Sleep
Breath 2020; 24(4): 1339-1347.

Behrents RG, Shelgikar AV, Conley RS,
Flores-Mir C, Hans M, Levine M, et al.
Obstructive sleep apnea and orthodontics: an
American Association of Orthodontists White
Paper. Am J Orthod Dentofacial Orthop
2019; 156(1): 13-28. el.

Aguiar IC, Freitas WR, Santos IR,
Apostolico N, Nacif SR, Urbano JJ, et al.
Obstructive sleep apnea and pulmonary
function in patients with severe obesity before
and after bariatric surgery: a randomized
clinical trial. Multidiscip Respir Med 2014;
9(1): 43.

Chen S, Shi S, Xia Y, Liu F, Chen D, Zhu M,
et al. Changes in sleep characteristics and
airway obstruction in OSAHS patients with
multi-level obstruction following simple UPPP,
UPPP-GA, or UPPP-TBA: a prospective,
single-center, parallel group study. ORL J
Otorhinolaryngol Relat Spec 2014; 76(4):
179-188.

Sateia MJ. International classification of
sleep disorders-third edition: highlights and
modifications 2014; 146(5): 1387-1394.
Maurya R, Singh H, Mishra HA, Gupta A.
Modified interim mandibular advancement
(MIMA) appliance for symptomatic correction
of obstructive sleep apnea. J Clin Diagn Res
2016; 10(8): ZHO1.

Conley R. Management of sleep apnea: a

critical look at intra-oral appliances. Orthod

11€01 )oa)eids « PIP o)Ladd « g ¢, 2)gs

odile (Aib)y eole alGibils alas 19¢


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

ul)lSnm g g almys

21.

22.

23.

24,

25.

26.

27.

28.

Craniofac Res 2015; 18(S1): 83-90.

Yow M, Kok Weng LE. Obstructive sleep
apnea: orthodontic startegies to establish and
maintain a patent airway. New Jersey: Wiley-
Blackwell Pub; 2012.

Sutherland K, Deane SA, Chan AS, Schwab RJ,
Ng AT, Darendeliler MA, et al. Comparative
effects of two oral appliances on upper
airway structure in obstructive sleep apnea.
Sleep 2011; 34(4): 469-477.

Marklund M. Predictors of long-term
orthodontic side effects from mandibular
advancement devices in patients with snoring
and obstructive sleep apnea. Am J Orthod
Dentofacial Orthop 2006; 129(2): 214-221.
Marco Pitarch R, Selva Garcia M, Puertas
Cuesta J, Marco Algarra J, Fernandez Julian E,
Fons Font A. Effectiveness of a mandibular
advancement device in obstructive sleep
apnea patients: a prospective clinical trial.
Eur Arch Otorhinolaryngol 2018; 275(7):
1903-1911.

Laborde A, Tison C, Drumez E, Garreau E,
Ferri J, Raoul G. Dentoskeletal sequellae
after wearing of a mandibular advancement
device in an OSAHS setting. Int Orthod
2017; 15(2): 251-262.

Galeotti A, Festa P, Pavone M, De Vincentiis
G. Effects of simultaneous palatal expansion
and mandibular advancement in a child
suffering from OSA. Acta Otorhinolaryngol
Ital 2016; 36(4): 328.

Ngiam J, Kyung H-M. Microimplant-based
mandibular advancement therapy for the
treatment of snoring and obstructive sleep
apnea: a prospective study. Angle Orthod
2012; 82(6): 978-984.

Matsumura Y, Ueda H, Nagasaki T, Medina CC,
Iwai K, Tanimoto K. Multislice computed

tomography assessment of airway patency

29.

30.

31.

32.

33.

34.

35.

36.

changes associated with  mandibular
advancement appliance therapy in supine
patients with obstructive sleep apnea. Sleep
Disord 2019; 2019: 8509820.

Wojda M, Kostrzewa-Janicka J, Sliwinski P,
Bielen P, Jurkowski P, Wojda R, et al.
Mandibular advancement devices in obstructive
sleep apnea patients intolerant to continuous
positive airway pressure treatment. Adv Exp
Med Biol 2019; 1150: 35-42.

de Almeida FR, Lowe AA, Tsuiki S, Otsuka
R, Wong M, Fastlicht S, et al. Long-term
compliance and side effects of oral
appliances used for the treatment of snoring
and obstructive sleep apnea syndrome. J Clin
Sleep Med 2005; 1(02): 143-152.

Ghazal A, Sorichter S, Jonas I, Rose EC. A
randomized prospective long- term study of
two oral appliances for sleep apnoea treatment.
J Sleep Res 2009; 18(3): 321-328.

Cavarra F, Boffano P, Tricarico G, Tepedino
M, Brucoli M, Rocchetti V. The use of
mandibular advancement devices in adult
patients affected by obstructive sleep apnea
syndrome: our experience with" Thornton
Adjustable Positioner" TAP Splint. Minerva
Dent Oral Sci 2022; 71(3): 163-167.

Shapiro GK, Shapiro CM. Factors that
influence CPAP adherence: an overview.
Sleep Breath 2010; 14(4): 323-335.

Weaver TE, Grunstein RR. Adherence to
continuous positive airway pressure therapy:
the challenge to effective treatment. Proc Am
Thorac Soc 2008; 5(2): 173-178.
Kirshenblatt S, Chen H, Dieltjens M, Pliska
B, Almeida FR. Adherence to treatment with
removable oral appliances: the past and the
future. J Can Dent Assoc 2018; 84: i 3.
Wojda M, Jurkowski P, Lewandowska A,

Mierzwinska-Nastalska E, Kostrzewa—Janicka

19V 1€l )oa)eids « PIP o)ladd (09> § (w0 8)93

ohdjls il eole alSisls alas


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

wlub sslamndl Ay 1 olays 1 5)008

37.

38.

39.

40.

41.

42,

43.

J. Mandibular advancement devices in patients
with symptoms of obstructive sleep apnea: A
review. Adv Exp Med Biol 2019; 1153: 11-17.
Okuno K, Sato K, Arisaka T, Hosohama K,
Gotoh M, Taga H, et al. The effect of oral
appliances that advanced the mandible
forward and limited mouth opening in
patients with obstructive sleep apnea: a
systematic review and meta- analysis of
randomised controlled trials. J Oral Rehabil
2014; 41(7): 542-554.

Hoekema A, Stegenga B, Wijkstra P, Van der
Hoeven J, Meinesz A, De Bont L. Obstructive
sleep apnea therapy. J Dent Res 2008; 87(9):
882-887.

Lam B, Sam K, Mok WY, Cheung MT, Fong
DY, Lam JC, et al. Randomised study of
three non-surgical treatments in mild to
moderate obstructive sleep apnoea. Thorax
2007; 62(4): 354-359.

Kushida CA, Morgenthaler TI, Litther MR,
Alessi CA, Bailey D, Coleman Jr J, et al.
Practice parameters for the treatment of
snoring and obstructive sleep apnea with oral
appliances: an update for 2005. Sleep 2006;
29(2): 240-243.

Eddy DM. A manual for assessing health
practices & designing practice policies: the
explicit approach. Philadelphia: American
College of Physicians; 1992.

Liu Y, Zeng X, Fu M, Huang X, Lowe AA.
Effects of a mandibular repositioner on
obstructive sleep apnea. Am J Orthod
Dentofacial Orthop 2000; 118(3): 248-256.
Camafies-Gonzalvo S, Marco-Pitarch R,
Plaza-Espin A, Puertas-Cuesta J, Agustin-
Panadero R, Fons-Font A, et al. Correlation
between Polysomnographic Parameters and
Tridimensional Changes in the Upper Airway

of Obstructive Sleep Apnea Patients Treated

44,

45.

46.

47.

48.

49,

50.

with Mandibular Advancement Devices. J
Clin Med 2021; 10(22): 5255.

Mostafiz WR, Carley DW, Viana MGC, Ma
S, Dalci O, Darendeliler MA, et al. Changes
in sleep and airway variables in patients with
obstructive sleep apnea after mandibular
advancement splint treatment. Am J Orthod
Dentofacial Orthop 2019; 155(4): 498-508.
Cossellu G, Biagi R, Sarcina M, Mortellaro C,
Farronato G. Three-dimensional evaluation
of upper airway in patients with obstructive
sleep apnea syndrome during oral appliance
therapy. J Craniofac Surg 2015; 26(3): 745-758.
Marklund M, Stenlund H, Franklin KA.
Mandibular advancement devices in 630 men
and women with obstructive sleep apnea and
snoring: tolerability and predictors of treatment
success. Chest 2004; 125(4): 1270-1278.
Otsuka R, de Almeida FR, Lowe AA, Ryan F.
A comparison of responders and nonresponders
to oral appliance therapy for the treatment of
obstructive sleep apnea. Am J Orthod
Dentofac Orthop 2006; 129(2): 222-229.
Hoekema A, Doff M, De Bont L, Van der
Hoeven J, Wijkstra P, Pasma H, et al.
Predictors of obstructive sleep apnea-hypopnea
treatment outcome. J Dent Res 2007; 86(12):
1181-1186.

de Almeida FR, Lowe AA, Sung JO, Tsuiki
S, Otsuka R. Long-term sequellae of oral
appliance therapy in obstructive sleep apnea
patients: Part 1. Cephalometric analysis. Am
J Orthod Dentofacial Orthop 2006; 129(2):
195-204.

de Almeida FR, Lowe AA, Otsuka R,
Fastlicht S, Farbood M, Tsuiki S. Long-term
sequellae of oral appliance therapy in
obstructive sleep apnea patients: Part 2.
Study-model Orthod
Dentofacial Orthop 2006; 129(2): 205-213.

analysis. Am J

11€01 )oa)eids « PIP o)Ladd « g ¢, 2)gs

ohsdiles Ak eole sl alas 19A


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

ul)lSnm g g almys

51

52.

53.

54.

55.

56.

57.

. Pliska BT, Nam H, Chen H, Lowe AA,
Almeida FR. Obstructive sleep apnea and
mandibular advancement splints: occlusal
effects and progression of changes associated
with a decade of treatment. J Clin Sleep Med
2014; 10(12): 1285-1291.

Baldini N, Gagnadoux F, Trzepizur W,
Meslier N, Dugas J, Gerves-Pinquie C, et al.
Long-term dentoskeletal side effects of
mandibular advancement therapy in patients
with obstructive sleep apnea: data from the
Pays de la Loire sleep cohort. Clin Oral
Investig 2022; 26(1): 863-874.

Prescinotto R, Haddad FLM, Fukuchi I,
Gregorio LC, Cunali PA, Tufik S, et al.
Impact of upper airway abnormalities on the
success and adherence to mandibular
advancement device treatment in patients
with Obstructive Sleep Apnea Syndrome.
Braz J Otorhinolaryngol 2015; 81: 663-670.

Iwasaki T, Saitoh I, Takemoto Y, Inada E,
Kakuno E, Kanomi R, et al. Tongue posture
improvement and pharyngeal airway
enlargement as secondary effects of rapid
maxillary expansion: a cone-beam computed
tomography study. Am J Orthod Dentofacial
Orthop 2013; 143(2): 235-245.

Pirelli P, Saponara M, Guilleminault C.
Rapid maxillary expansion in children with
obstructive sleep apnea syndrome. Sleep
2004; 27(4): 761-766.

Hoxha S, Kaya-Sezginer E, Bakar-Ates F,
Koktirk O, Toygar-Memikoglu U. Effect of
semi-rapid maxillary expansion in children
with obstructive sleep apnea syndrome: 5-month
follow-up study. Sleep Breath 2018; 22(4):
1053-1061.

Buccheri A, Chiné F, Fratto G, Manzon L.
Rapid maxillary expansion in obstructive sleep

apnea in young patients: Cardio-Respiratory

58.

59.

60.

61.

62.

63.

64.

monitoring. J Clin Pediatr Dent 2017; 41(4):
312-316.

Katyal V, Pamula Y, Daynes CN, Martin J,
Dreyer CW, Kennedy D, et al. Craniofacial
and upper airway morphology in pediatric
sleep-disordered breathing and changes in
quality of life with rapid maxillary expansion.
Am J Orthod Dentofacial Orthop 2013; 144(6):
860-871.

Villa MP, Rizzoli A, Rabasco J, Vitelli O,
Pietropaoli N, Cecili M, et al. Rapid
maxillary expansion outcomes in treatment
of obstructive sleep apnea in children. Sleep
Med 2015; 16(6): 709-716.

Pirelli P, Fiaschetti V, Fanucci E, Giancotti
A, Saccomanno S, Mampieri G. Cone beam
CT evaluation of skeletal and nasomaxillary
complex volume changes after rapid maxillary
expansion in OSA children. Sleep Med 2021;
86: 81-89.

Nie P, Zzhu M, Lu X-F, Fang B. Bone-
anchored maxillary expansion and bilateral
interoral mandibular distraction osteogenesis
in adult with severe obstructive sleep apnea
syndrome. J Craniofac Surg 2013; 24(3):
949-952.

Vale F, Albergaria M, Carrilho E, Francisco
I, Guimaraes A, Caramelo F, et al. Efficacy
of rapid maxillary expansion in the treatment
of obstructive sleep apnea syndrome: a
systematic review with meta-analysis. J Evid
Based Dent Pract 2017; 17(3): 159-168.
Miano S, Rizzoli A, Evangelisti M, Bruni O,
Ferri R, Pagani J, et al. NREM sleep
instability changes following rapid maxillary
expansion in children with obstructive apnea
sleep syndrome. Sleep Med 2009; 10(4):
471-478.

Magalhdes MC, Soares CJ, Araljo EA, de

Rezende Barbosa G, Novaes RMO, Teodoro

199 11€0) )o2)0id « PIP a)lasd (@93 § (W 8)93

ohdjls il eole alSisls alas


https://jmums.mazums.ac.ir/article-1-18265-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-05 ]

wlub sslamndl Ay 1 olays 1 5)008

VV, et al. The effect of adenotonsillectomy
and rapid maxillary expansion on the upper
airway in pediatric obstructive sleep apnea: a
randomized crossover-controlled trial. Sleep
2021: zsah304.

65. Vinha PP, Eckeli AL, Faria AC, Xavier SP,
de Mello-Filho FV. Effects of surgically
assisted rapid maxillary expansion on obstructive
sleep apnea and daytime sleepiness. Sleep
Breath 2016; 20(2): 501-508.

11€0 1 )oa)eid « PIP o)Laid « g ¢, 2)gs

odils (Aib)y eole alGibils alas Poo


https://jmums.mazums.ac.ir/article-1-18265-en.html
http://www.tcpdf.org

